Study objective -To analyse factors associated with birth weight and to evaluate the validity of obstetrical data. Design -Obstetrical data were retrieved for singleton men born in 1913 In this report a number of factors possibly associated with birth weight, and the validity of data from obstetrical records, are presented for a cohort of men sampled from the general population of the city of Gothenburg, Sweden.
During the past decade Barker et al have published a number of investigations supporting the hypothesis that factors related to pregnancy have long term effects on the fetus which later may affect the risks for cardiovascular and malignant diseases. Low birth weight and a low weight increase during the first year have repeatedly been shown to be associated with increased risk of diseases later in life, especially cardiovascular disease.l" However, this hypothesis has been questioned by others.56 Low birth weight is more common in the lower social classes, and it may be the effect of social class during a lifetime that predisposes to later diseases. 78 There may thus be potential confounding bias in these types of analyses.
In this report a number of factors possibly associated with birth weight, and the validity of data from obstetrical records, are presented for a cohort of men sampled from the general population of the city of Gothenburg, Sweden.
Study population and method
The study population is a cohort of Swedish men born in 1913 who have been followed up since 1963. The cohort has been described in detail elsewhere. 9 In 1963, a systematic sample consisting of men born in 1913 on a day divisible by three (that is, the third, sixth, ninth day and so on of each month) and living in the city of Gothenburg at the age of 50 was drawn. Altogether 973 men fulfilled these criteria and were invited to participate in the study; 855 (88%) agreed to participate and were examined in 1963. The cohort has been re-examined five times (1967, 1973, 1980, 1988, and 1993 ) since then.
Forty four foreign-bom men were excluded from this report since it was considered that it would be impossible to find their obstetrical records. For the remaining 811 men, information was retrieved by searching 200 national and local archives. Obstetrical data were obtained for 524 births (65%). After the exclusion of 12 twins from the obstetrical records obtained, 512 singleton births remained for analysis.
Data were obtained from two types of obstetrical records -case records from hospital deliveries and midwives' record books from home deliveries. In this way, information on maternal age, marital status, parity, birth weight, gestational age, and medical status of the mother and child during delivery was obtained. In addition, the urbanisation level ofthe birth parish and information on occupational status of the parents were derived from the birth registries or from the ministerial books or the catechetical examination books of the birth parishes.
Maternal age was defined as age at delivery. Parity was defined as number ofprevious births, including stillbirths, and was for this report dichotomised into those with no previous births and those with at least one previous birth. Gestational age was estimated from the mother's last menstrual period. Proteinuria was measured as no proteinuria, trace of protein, or definite proteinuria; for this report the latter two groups were pooled into a proteinuria group. The birth parishes were divided into urban or rural according to the official classification of urbanisation level in 1910.10 Information about social class was based primarily on the occupation of the child's father.
If the parents were not married or not betrothed, the mother's occupation was used. Occupational status was then grouped ac- Missing information 5 29 home exceeded the mean birth weight ofinfants delivered in hospital by 465 g. There was no difference in the mean birth weights of babies born in urban and rural parishes. No obvious association between social class and mean birth weight was found.
In table 3 a correlation matrix of variables possibly correlated to birth weight is shown. Maternal age, marital status, parity, proteinuria, gestational age, and place of birth were all significantly correlated to birth weight, whereas social class and the urbanisation level were not. Maternal sociodemographic characteristics such as age, marital status, parity, and social class were all significantly correlated to place of birth, and so was the urban/rural level. Compared with mothers delivered at home, mothers delivered in a hospital tended to be younger and were more often from lower social classes, unmarried and nulliparous.
The birth weight distribution of home and hospital deliveries is illustrated in figure 1 . Compared with hospital deliveries, the birth weight distribution of home deliveries was shifted to the right. Most of the children with low birth weights were born in a hospital and nearly all of the children with heavy weights were born at home.
To see if the weight difference could be due to measurement bias, an analysis of the accuracy of birth weight notations was done. The various levels of notational exactness are indicated in table 4. In all hospital deliveries, birth weights were noted in grams, while in home deliveries several levels of exactness were used. When home delivery birth weights noted in grams were used, the difference in birth weight between infants born at home and in hospital remained (409 g). In addition, home delivery birth weights with a more imprecise notation were consistently higher than birth weights in hospital deliveries.
To see if the variables that were related to birth weight in univariate analyses were independently correlated to birth weight, a multiple regression analysis was performed (table  5) . Place of birth, gestational age, parity, and proteinuria remained significantly and independently correlated to birth weight, whereas maternal age and marital status were not.
The combined impact of the variables place of birth, parity, and gestational age on birth . . S . weight is shown in figure 2 . The E were those who were born in a were their mothers' first child, at ational period was estimated to 1 less (2975 g). At the opposite babies born at home, whose mot birth before, and whose gestat estimated to be more than 288 The high mean birth weight (3714 g) was obtained from a cohort of survivors of men at 50 years and cannot be compared with the mean birth weight of newborns. Boys have higher birth weight than girls and the mean birth weight was probably also influenced by the loss of those who died before 50 years of age.
The birth weight difference between children born inside and outside hospital was surprisingly large, although it was reduced when the influence of other factors was taken into account. In spite of the fact that birth weight nal age in the measurements were more imprecise among home deliveries, the data in table 4 indicate that the birthweight difference is unlikely to be due to measurement diversities. smallest babies
Recall bias or other notational errors may hospital, who also have influenced the differences in birth nd whose gest-weight between hospital and home deliveries. be 272 days or The midwives' record books, used in home extreme were deliveries, were altered from 1912 and were hers had given the same all over Sweden. The midwife received -ional age was the book from the general practitioner (GP). days (3986 g). When it was full, or the midwife moved, it was to be returned to the GP. On the first pages of each book it was pointed out that she must note all requested information from all deliveries as a biological immediately. The new book was therefore easy uring the uter-to use and conveniently sized to fit into the ced by socio-pocket of the midwife's apron. These ciritional intake cumstances have most certainly contributed to ich may result the validity of the obstetrical data. er in life.4'-"
Another possible explanation for the birth Fore contribute weight differences might be a difference in latural history midwifery competence between those working in a hospital and those working in the comting the ob-munity. However, all midwives were required rt data from to have formal education. In Sweden, the drainming idea,' it matic decline in maternal mortality in the late lity and rep-19th century has primarily been attributed to data obtained. the modern training of midwives and the in-I that those for troduction of antisepsis.25 A Swedish law in d be retrieved 1913 stipulated that there was to be at least with untraced one midwife in each parish, which was the iat would give smallest administrative unit. One of the two sults might be schools in Sweden for training midwives was located in Gothenburg. All hospital births in this area took place in the hospital to which the school was affiliated. Thus, the improved quality of midwifery education also influenced the quality of home deliveries. The midwives were supervised by the local GP. The supervision was documented in specially kept conduct books, which are still available. From the notes in these books, it is possible to evaluate the skills and performance of individual midwives at the time. The GPs seemed to be generally satisfied with the midwives.
A fourth possible explanation for the differences in birth weight between hospital and home deliveries could be selective retrieval of birth records. The hospital records were filed in a uniform manner and were therefore relatively easy to find. Records from home deliveries, on the other hand, are stored in many different types of archives and some records have been lost, especially in the countryside. This has led to better retrieval of birth data from urban parishes (p<0.0001). But when the midwives record books from home deliveries had been well archived, the drop outs were few. Most of the records not found were from areas where the whole archives were lost. As the mean birth weight for both urban and rural parishes was equal, selective retrieval of birth records is unlikely to have influenced the differences in birth weight between hospital and home deliveries.
The hospital-home birth weight difference is also found in English studies. In studies from Hertfordshire, England, including mostly home deliveries from 1911-30, the mean birth weights were around 3600 g for those who were alive at 20 years of age, compared with 3817 g in our study."526 In Sheffield, England, in a study that included only hospital deliveries from 1907-24, the mean birth weight for survivors was 3311 g (compared with 3352 g in our study).2 Thus, in these English studies the birth weight difference between home and hospital deliveries was 290 g, which is less than the birth weight difference obtained in the present study (465 g).
The cause of the hospital-home birth weight difference, which remained after controlling for possible confounding factors, is unclear. It may reflect differences in socioeconomic or demographic factors other than those controlled for in the present study. In the English studies, as well as in the present one, the better off women were more often delivered at home. 17 According to the Public Health Committee of Gothenburg in 1916, women could be delivered inside a hospital free of charge while those delivered at home often, if possible, payed some part of the midwifery commitment -this involved checking up the mothers and the newborns sometimes during the following three weeks.
An ideal study design for investigating the importance of birth weight for future health would be a population based cohort study in which the cohort is followed from birth to death with repeated examinations.528 No such study exists, but one is in the course of preparation. This is even more necessary since it has been suggested that a redeeming factor, perhaps a conventional risk factor, adds to the effect caused by low birthweight instability. 1 3 29 In conclusion, there are reasons to believe that the obstetrical data from 1913 are reasonably valid, that there are no obvious selection biases, and that the hospital-home birthweight difference seems to be real.
